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Experimental Study of Differentiation
between Tumor and Inflammation
Using MR Imaging : Correlation

between VX2 Tumors and Croton Oil

induced Inflammation in the Rabbit’s
Femoral Muscle

Toshiyuki Saginoya, Keiichiro Yamaguchi
and Masao Nakano

We evaluated the various Magnetic Resonance
(MR) sequences for differentiation between tumors
and inflammation. Experimental models of rabbit’s
tumors (VX2) and inflammation induced by croton
oil in the femoral muscle were used for this evalua-
tion. Both types of lesions presented a high intensity
area on T2-weighted and heavy T2-weighted
images. An inflammatory lesion was revealed with
iso-/low intensity area and tumors were defined as
high signal lesions on Sinc saturation fat suppres-
sion Tl-weighted, standard T1-weighted and fat
suppression T1-weighted images by the 3 Point
dixon method. T1, T2 values of tumor and inflam-
matory lesions were also measured. The T1 value
of the tumors was 1186 +58msec (n=5) and that of

Research Code No.: 522. 9

MR imaging, Relaxalion time,
Proton density, VX2 tumor,
Inflammation

Key words :

Received Sep. 20, 1993 ; revision accepted Dec. 10, 1993

the inflammatory lesion was 1097 4-40msec (n=23).
The T2 value of the tumors was 7113 msec (n=5)
and that of the inflammatory lesions was 70:£5.5
msec (n=3). There were no significant differences
between both the T1 and T2 values. Calculated
relative proton density was 0.69:£0.14 (n=4) in the
tumors, and 0.42+0.12 (n=3) in the inflammatory
lesions. A statistical difference (p<0.05) was found
in both value.

These results suggest that a T2-weighted image
is not useful for differentiation between tumors and
inflammation. And a T1-weighted image might be
useful for such differentiation. This phenomenon is

related to the difference of the proton density.

Fr&ic

A AL % (Magnetic Resonance, LIF
MR) o HBLLIE, & Ol EaEIC & 0 9%
EOBMBIIREMICH ELZ2, Z0oLkhTL
T 2 @R I NEE - S % X Lo e Lz T2 il
IZHER O /L6 LA IR R EE D v, L
L, ZORWESEME X 33, AR DL R
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HIbMikimES s LTmlansg, Lo Ll
W OMBEDH O TUHETIE TR IR, {Es
WoEE Lz TIfEICE 23 5% 5% 1%*'—93113’.6’)&3
TaELZIZ(WY, FDieh, MR ZH W%
Wiz BT T1 EHEHE 0 & e 540000 1L, SES

Department of Radiology, School of Medicine, University of the Ryukyus

NIPPON ACTA RADIOLOGICA 1994 ; 54 : 592-604

HARBE R H54% H7%




i geslEs

T — U R AR E DI A, HAE T
EHTHh DI DR E V- 2 A ISR RO
Wx ThWwI eh g,

LRI F6 T B ME9S & Z AU TS 2 JedE <ol
BEAG AT E AL L & & DRI, mﬁiﬁ%fﬁ
245 WEnoa& b T2 Ml cEES & %
3 AR v, BRIRIIZIE, F—#
e S SIEVERZE DRSS £ 0 L BRI R
TLEOPEPRLENEDY, LrL, ZThET
DHETIE, PR L ZREICE W TER
i1z MR B{& D e 247 - 23 e,
GeiEl, FRAHRS - WTREARPENE S T H VX2 IE
e, 7a b ihE e R E B < I HE
B, FNFNNEEE RIEHREDEREETILE
L7z, ZOEBRET NN LELzD— 720 R
Z H itz oS AW figd & 9 % FEERIIC KT
L 7.

MNEB IV HE

e Hivix, AL v BRES 2z idkic
BT DI HLE A OF B & AR o221 % 2R
BrigicB7e L, Mgtk 2z Eica b, T
2T, AL BT BRI R4 L & MR
W% & OXIEE RS 5 HIOT, LIT o s
AT 72,

(1) FiwxEk
(A) ik

Egriiiz, FR (HARG 6O, KE2~3Kg)
Wiz,

355 € 7 uid VX2 i % v 7z, R BB
| Gl R FRN R 2 kv 72 VX2 JEE5 e 1 X
10748 # e L, FMifk 5, 10, 15, 30 H Hic
MR [#i{% % $ef% L 72,

RIEETNIE, 10% 72 b il 03ml # FKHE
FBEFBIC B T LAERIL 72, 79 b > ilnd i 5
EVEDTR GBI TH Y, W TR ERIIC T
WL SdE 2 Bk 5, £ L TRIREORA, B
LIS KBE T HE I i L RIEMERE 2 A L 5. &
DYAEHI A L, R 3 KR, 12 KRR, 72
B35 & 007 H B MR #ifg % #idg L 72,

FR 6446 H25H

fib 2 # 593

MR Wifg o fef%ic 13, GE #% Signa Advan-
tage (1.5T) % H v 72, MR [ {% 13 T2 i 39 i
% : 300078012072 (TR, TE,  excitations)
PRARL 22, AR A vEHHL, =+
)y 7 AH 256128, AT 4 AJL5mm, Pl
A4 Xidllem & L7z, &7z, V7 7L >R EL
T MnCl; - 0.2mM /L KiEH & A7 B % [6)
WRicHieig L7z, Aod, HEMEoRE, 79 >
MoK T EL S 0z MR Bi& o iigis, ~<> b
SNNEF—NF R T ADEHIRNES
kg) 12 & BMREETIC TIT - 72,

WTFNOFERDL ME #{g% < Fore 75—
v ) aEEfEIc k) e bicBREL, IR
GifilcGbEmz e Te—% 71, KR
g L2, AR 10% R =) v [ E
%, /%27 4 @3, Hematoxylin-Eosin (H
-E) et i ii L BRI T o2, UHIEATA 2
JE 2.5um, [HFE# 6.5mam T MR j#i{% & 1313 -—
0ol
(B) &7 MR if§ & FERG ARG HEALRES- Y2
bt

i) ®hilEssoR% (Fig. 1)

MR E{E TOEERG DK E S OPHEIL, 5
HH:4.07mmx11l.lmm, 10 H H : 10.2mm x
19.4mm, 15 H H :17.9mm x29.6mm, 30 H
H :54.6mmx63.9mm Th - 7z, i¥iE5 HH
TRIFLEH /NS iz, B E LT MR BT
WMHTsZ e TELWZ EDH -T2, 10HHE
Tl, MG T2 sERiEE CH— 2 lmET 2 2L
Tz, WHRAYIZ IR R IR A7 1 2 FEFE e
T, W3R IIREEADBE THh T ciH 5
NDHTH-72 (Fig.2). 15 HZBE 2 &, [EE
IFRESERT & & LIS, A IsE s K LG
$7z, 30 H H T KRERG BB I E & A b
), MR Mi{% T3 OER o & 6T 5 it
W TH - 72, WIS oI A ix, 1
~2mm DL E TR HARIC LA - Tz,

PE&D, WEoET kK H Tk T
Bz & BRI i nweFEZ 55
At 10 HHD b EZMwb Z & & L7z,

i) RIETERHZ (Fig. 3)
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(C) 15 days after imnplantation

Fig.1 MR images of VX2 tumor, T2-weighted image

Fig.2 Histopathological finding of VX2 tumor at 10
days after implantation: Infiltrative proliferation of

tumor cells without significant necrosis is seen. (HE
stain X 2.5)

3 ¢ H o MR % i3 T2 5@ i iz < %
JE I 6 2 EE S A B 7, T L 4958
BB L 2E5 £z 5. BiEAICIE

20

(B) 10 days after implantation: The tumor shows

homogeneous high intensity.

(D) 30 days after 1mp]antatl0n The tumor is progre

sively enlarged.

B2 LI S e - 72, S EEA I 1T
Rg i BEEE P ER DR A 3R B N, H?J—JEE
N~ BT b TrTh- 72, 128 EICIZ

R AIC T2 SR TEESHR L B,

FERA D ARG Tl B RO I % 772475,

AP 2RI R S M 5 72, SRR
AN IR IE T I 28 o iFrheko I 4+ e, )
JEI NS % HhuCa ks i p R D B bl A GRS T2 WG
FRGI (3 % 20D 55 MRAE DI & 25 HE 2 1 5
Twiz (Fig. 4), 728/ B omE T, AN
DEASF I 4 Zodd /R, 7 HEIC
T LA EHBEMCBRBL T, ZREE
PAHASEIc B &, 72BN H oA T, 17
HEROBRMIIHL TW 2 L onHERICER L T
BY, BRENEHZIGIZ 12RE® L Oz Hx
BETH-7, THHTIE, SHEEmc) >k
DEHCRRT RO LM 2 B L 2 5 AZEE
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(B) 12 hours after subcutaneous injection : The high
intensity area in the muscle represents inflammatory

intensity area in the muscle decreased. (D) 7 days after subcutaneous injection: There is ro

high intensity area in the muscle.

(A) 3 hours after subcutaneous injection: No remark-

able changes
lesion.

(C) 72 hours after subcutaneous injection: The high

Fig.3 MR images of inflammatory lesion, T2-weighted image

(A) (*10) There is moclerate infiltration of neutr Ophlles on/ (B) (x50) Note infiltration of neutrophules surround-
under fascia. Degenerated muscle fibers are scattered. ing the capillary vessels in the perimysium.

Fig. 4 Histopathological changes of inflammatory lesion induced after 12 hours

ERE 646 F 25 A 21
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oG s iz, HRENEIZITIZIER Th -
7z,
ZnLHiz, 7u b il X 38BN ORELM
Ko BZAGIZ B T H:A% 3 WM H 3 Tlo RIEHDH R
SNTEY, 2EME TRET TICAEERZEIT
WRLTWa EEbni., Lid-> TAERTIE
MR i Tl bIRERIKREC Ronz 70 b >
M TR 12 B OB E €T v E L THY
2ZrEL17.
(I1) AR
RIE2~3kg DERI6 P EH 72, 96 8M

3 R s L) el BH W b= VTV O R O S DA 1 1n7
SRR & L, ABRMIC VX2 HESMMAE 1 X106

B %=L, At 10 0 BICEBIcHtL 72, fib
D8PITHRAEREE L, 10%7 v b >l 03ml %
KRERERIC K2 T L, SRR 2 /ER, 12 B[
#ic MR EH& % %17 72,
(A) MR #Hufg 1t

MR i 4% (3 T2 56 5 i 4% © 3000780 - 120, 2
(TR TE “excitations), Sinc saturationfgf{fi#J
il B3 & U H o T1 5§ i {% 0 400 20 /2
(TR/TE /excitations), 7 & (*I23Point Dixon
i 1 400,717.5-20-22.5/ 2 (TR/TE/excita-
tions) 1= & % Mg I 40 il i 4% % 7% 72, 3Point
Dixon 1%, Dixon® |z & V) #2081/ Hifg ik
Lodes &9 R # M2 724 DT, WA —
PSS SHIIEZ IR, K & BRI BT 7 53 4
BEHRT2L0TH2, HFHMREES LV
Z DOMDWAE S E TEERE L R E Lz, wi
NOHNFHRL MR fg k22 HICERL, X
TR & R, FERRA 2 /RS L MR % & ik
L7,
(B) BEAIRER o

LRTHLNI: MRZEILZWET 5 720, I
% - RIEZ & N IEH KBRS 0 &8I Dw»w T Tl
fili - T2 i % Kevi, T1{lin#EIZ IR #:4 Hw
7z, BIRHLEE o T1fili% B 5 4 1000msec &
WEL, TRIFMENO+SEENEEL LN
% 5000msec, TE ix 20msec, TI (x50, 200,
400, 800, 1200msec & single echo |= T 5 il
ELTHRLNEE 1 KO EBEMSI=k[1-
2exp(=TI/TD ] ISEML TR, T2 filion )

22

%€ 12 SE#: # M v, TR i1 5000msec, TE |t
20, 40, 80, 120msec * | 4 2@ single echo &
BEmEDEbD 5 1 kOTEE % SI=k - exp
(—TE/T2) Izl L TKd 72,

B, TIE - T2 {EORIEICHEL TlE7 L 2 >
(L5g/ kg) DBEFEPNESGIC L 5 LGB Tz
i1 72,

() #*FEE

PLEDERRICHT 2 MEHEHEIL, LT 48T
b A,

(1) MR i{%_E o i

BIREE DA TR % B VR AL & e L T,
W7, EIRREET, TRV o 3 BRI R L,
0 B 3 LG & 2 S S BE ot e & W7 - 46
LA R T RE A M E L 72,

(2) 555 o FEAll

WD Y BIFC i H & L7z MR @i _-F—
i 51T 2 BB OE T b U RAEHIRZE D
S5 0RE &, JREER L Ml Hfs L) 77
L > 2 & OGS EE D % KD B e M T bl L
72, WG IEE L £ OWNE T L RS
BE& R L 7280 T 3 [EHI %17V, Z D%
iz,

(3)  AJRhiifke T14E - T2l

D T1Af - T2 iz DWW TAEED G5 K
af L7z,

4) HH 79 b EHEO

DTl 7rvratan7a %
Eal#mm L, &RZEIC O T B #2175
7z,

—ftic SE #:42 & 5 MR [lij{% o> s jii 3% i B
SIliz, r=TE/2Th ), k ZH & B A 4 &
¥, pE7o b EELTHE,

SI=k:p+ {l+exp(—TR/T1)
—2exp[— (TR—7)/T1]} - exp(—27/T2)

ZZTSlp-TL-T2%Y 7712, SI':
p T -T2 % HIWEZF I EHHMEGEN L o &
15L&,

SI=k - p - f(T1) - F(T2)

HARER S B54% HT75
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SI'=k - p" « f(TY") - F(T?2')

iyl
f(x)=1+exp(—TR/x)
—2exp[— (TR—17) /x]

F(x)=exp(—2 7/x)
EXEY

p’/p=SI'+ f(T1) - F(T2)/SI- f(T1) - F(T2)
FROELOERIE RS > T 225, oo

Fiﬁ&'l?ﬁ'éf“%% plE) 77207 b
EBET—ETH b, p'/pldp 2L 224
#E D, HHEE - WEMTO 7 o o BEO K
DUERE U B,

wm &

(1) MR Ei{& LD

Sinc saturation i I #0 ] T1 5 3 0%, 8%
o T1 5@ idimi{% 5 £ 0 3Point Dixon ikiz & 2 JIF
T T BTGz 3T, IS 3 1 [ o7 AL
ICWNFEESTH LI L, RIEMHEITS
~ {55 T, WRIICHIRED XA THETH -
fz. LA L, T2@RME{E TIRMHEITEDICH

Table1 Signal intensity of VX2 tumor and inflamma-
tion: Correlation with surrounding muscle
TUMOR |INFLAMMATION

T2WI H H
Heavy-T2WI H H
Sinc. F/S T1WI H I/L
3PD. F/S T1WI H I/L
TIWI H I/L

T2WI: T2 weighted image

Sinc. F/S T1WI: Sinc saturation fat suppression T1
weighted image

3PD. F/S T1WI:Fat suppression T1 weighted image by
3 Point Dixon method

H: Signal intensity more than normal muscle

I: Signal intensity equal to normal muscle

L: Signal intensity less than normal muscle

Pk 6 4 6 H 25 H

i 2 4 597

SEHETHY, @I TEL -7z (Tablel, Fig.
5, Fig. 6).
(2) {ESWEDFM

Fir— 7 2> 202 BT B2 ORI B ALf
T RSB X, IEE - RAEMIRZE DIE
(2, T2 iR i mi{%4.72+0.89-2.68+0.57,
Heavy-T2 i R mi{4 9.72+1.84 - 5.67+1.78,
Sinc saturation J& 50 H T1 5858 mif% 1.12 £0.
15-0.87+0.05, 3Point Dixon £z X 2 IRE5H0H]
T1 sdiaMii{% 1.16+0.10+0.91:£0.03, %o T1
A4 1.14+0.11-0.904+0.09 TH -7z (Fig.

TA), B), £/, V771> knlkidEHE
iz, T25k ﬂﬁ jiij 1% 0.59+0.07 - 0.36+0.06,
Heavy -T2 i 58 1% 0.61£0.09 - 0.40+0.10,
Sinc saturation J /D5 0] T1 558 1% 0.47 +0.
06:0.39+0.02, 3Point Dixon #:i2 k& 2 JEI5H0i
T1 5&iRimi{% 0.44+£0.06-0.36+0.02, @H o> T1
A% 0.46+0.07-0.3740.03 THh -7z (Fig.
8), WIFNIAFEE®L - T (p<0.01~0.05),
A5 A5 55 AT S FE MR 28 12 I~ - 72,

F 72, Lk MR lif§ s & 055 5 B o i
A 6 (X MR T1 53 E{% T Sinc  satura-
tion & 3 Point Dixon iz kEEwE R 50
7.2‘:?5‘ =72,

(3)T1 fE - T2 f

T14# + T2 D FHfitiiL, 15 B 824+
2lmsec + 29+1.0msec (n=3) (=X, IEHEF1186
+58msec - 71+ 13msec (n=5), FIEMRZE1097
+40msec « 70+5.5msec (n=3) TH » 72, T1
fili - T2 filie, MEES - JOAEVERGZAS & & 12 IEH Hh AL
D LWL PICIERL Tz, JEEi Tl £
FEMIRZEIC IR L T AR N2 LD
o, Tl - T2 e LICHRZER THEREZ RS
nigdr -7z,

(4) BN 7To b BE

AR OBERAN L VR LZY 7 7L > ZSHT
27a b rEEOLIE, MEEAH0.69£0.14 (n-=
4), RIEMERRZE0.4240.12 (n=3) THHEH
TWEEEH (p<0.05). EFWHOBHMEEIZ 0.
0075£0.0034 (n=7) ’Ci) - i:.
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(E) Tl.weighted image:

The tumor presents high
intensity in all images

Z B

Damadian® iz & - T 7 v 2 BT 2 B
@ T1 A - T2 fEAIER MMk ~ERE L T3 2
EDNTLHTHE SN TLR, EBMH 2 it
MNED 5 DYIREEARICOWT, EEL I LHEF
EF LW DV TOERIBR R O MIE A7 &

24

=, EEMHRETHR -

*
=

(B) Heavy T2-weighted image

¥ o ﬂ%g A a
o i

(D) Fat suppression Tl-weighted image by 3Point
Dixon method

Fig.5 MR images of VX2 tumor at 10 days after
implantation

NWTE7, B, MEEOBEEE L TIHOERE
DFEEICHBEFR LN L @EERD, 282
I, =7 ADOFURMAEE H w2819 Tl, Mo
T 1 EDIEROFEEE A, IE%#LHE - preneoplastic
nodule - [EBEDNAICH . T 3N, 2o
728, ARMIREMIC X B RS & RN BE 1L 25 on 85 )
BB FHEL 9 5

HAE S 54 % B 75
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I ..----

(A) T2-weighted image (B) Heavy T2-weighted image: These images show
the inflammatory lesion high intensity

(C) Sinc saturaion fat suppression T1-weighted image I|I‘!I|\|I | : |
(D) Fat suppression Tl-weighted image by 3Point
Dixon method
I e |

(E) T1l-weighted image: The inflammatory lesion rep-
resents iso/low intensity in the latter 3 images

Fig.6 MR images of inflammatory lesion at 12 hours
after subsutaneous injecton of 10% croton oil

EDWIRES RN TER, L L, ZOROEE 1T 2B IR F 2213 kB 2 ML T L AT

TR BWOIIFIC L, iz DREERC B TR B EER T 2 L Vb TW B0, 4, Fzn

e[l IREZFET A Z LR TH B L3N AL 22T ATy, M - REMHWREE LICH

T 339, FHIE A I e~ RIS i, €
AR OIERET 2 W 2T, BEZ L s & —H L.

O YRE - IFNE - BN - IREESTH YD, FmCE NEHES2 RAE 7 & OIFFZEE Tl 7o R HAE

FHE 646 J125 H 25
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® [TMR/IMSL
Sequence O [INF/IMSL
e
T2 _wsfghled p<0.01
image
o
- — e
Heavy-T2
weighted p<0.01
image
0
] B
0 2 4 6 8 10 12
Fatio

I tmr : Signal intensity of tumor
[ar: Signal intensity of inflammation
Iwse: Signal intensity of normal muscle
Fig. 7(A) Signal intensity ratio between lesions and normal muscle

Sequence
Sinc. Fat supp. p=0.01
TiWI
L —C——
- ——
3PD Fat supp. <0.01
TIWI <t
- 0
- —_—.
T1 weighted p<0.01
image ’
- ——0———
P —— r : '
0.7 0.8 0.9 1 1.1 1.2 1.3

Ratio
Sinc. Fat supp. TIWI : Sinc saturation fat suppression T1 weighted image
3PD Fat supp. TIWI: Fat suppression T1 weighted image by 3 ppint Dixon method
Fig. 7(B) Signal intensity ratio between lesions and normal muscle

Sequence
T2 weighted M .
image p=0.
J——0—
Heavy-T2 — i -.
weighted I: j|p<(].01
image b 1 -
Sinc. Fat supp. —_—
TiWI [ ]pqﬂ,ﬂs
=0
3PD Fat supp. P
Tiwi [ jp<0.05
o ® ITMR/IRFR
O liNF/IRFR
T1 weighted —.
image I: :| p=<0.01
00—
: e : | .
0.25 035 0.45 055 0.65 0.7 Ratio

Sinc, Fat supp. TIWI: Sinc saturation fat suppression T1 weighted image, 3 PD Fat supp. TIWI : Fat suppression T}
weighted image by 3 point Dixon method, Ratio: Ratio of signal intensity between lesions and normal muscle, I tak -
Signal intensity of tumor, I vr: Signal intensity of inflammation, I grr: Signal intensity of reference

Fig.8 Signal intensity ratio between lesions and reference

2% HAPE ik 54 4% & 7%
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FEHBEAD TIZ, x EHEKD TV IGHEE R
LTwa, Lizd's THEEMEC BT 2 kD7 o
F o T1EORRIE B AR OR A KT 2
AFWHILLZLDELTHBETES, 20k
1z, Tlb = T1f ofiiiz 243, T1finZ{bix
X DEMIAKTFT D EEZ 50 5Y,

F 72, PERIFMEZ, PUNMEBRD S KO K
RIS (PMEERR & ) > oS RIC BT 2)
& DO EEIC L 2 KO BRE L TH S
G EHEINTE 2D, REDMRTIET L LY
—PEDIFIETIE BHAD ML T 3 LS
THY, BETLRERREC T EOZELIZEED o
FIHKDZER)IC & HIEL T Z & HesEBrnyic
s 5T %19,

L L koG 2 R b A d 63 H
HAL5, Beall 53 EFHEEEET Hela cell @ #ilg
B BT 5 T1E & &Ka % WE L 7
B, WHEOEELT LLMIGEL TwiwZ &
RW7ZLTwa™, s nfiis o, JEEH
WA DK “HEEAL" 0 BEAH I ML
ozt D 4%, ool koEbEh
WL TIEAKRE (LB EFERL T3, T2,
Ling i3 2 iz B\ THiz DMl % B 5255
DY NI BT 2 sk ) gk L2 S
HTIEZNMELRZEZ S, TNFTNOELETIZ
SAREDZ BIZE THEIZM AT 2%, R b
M T T B L R—0 g kR TH-TH T1
EIZHLDPICRL Z EWELTWBEY, E5ICH
—DERETH - THIEBHINED T1 it 55 A
WO THELY bHICKEWELTEY, Mg

FHC64E6 125 H

fils 2 £ 601

TR IS FAREDZEAL TIEZEHMATLIZ ( v
LTw5,

Brauschweiger & [Z 05~ 7 212 7 % ¥ £ 4
Vi deE L, TP - SR & BRFIRER o) AR RY
FWANTz, ZOEBRTIET XY A YL o fdC
£ D EES SR PHE R L, £ @ T1 A R 4n
L7z, ZoBiphe LT, TXH ATV HERN
12 &) BOEE AT L, & iz
AL, TIMOR WL 2ELTa, 2
NIRRT ISR T1 AR A £ AN 955 HLE > fi
Babtit, &0 bITREREICEAEENSEZ L ZR10
THY, MADOMWHICBEL TH 2 5 & BikEg
LA

Lo THinEEIZBET A EIc L, T2
fEDIERICHET 2RO T L vwEE N T
5, #lrh o7 e b o T2 ffldsikiz b~<TH
2 LRS00 R LR <, F 2o T2 M
B—mdg BB h TIT F 6 v & v 22 RS
&5, HEEE, LS 0L 0o FID G5 (3 B2
AL Twv 305 i, #EOREME N E L
HbHIZH->TWE, ZHUFWAHWASEEE % L
Twad7a Dy 7FLoiEfrEigl Twa
2 Evbh s Mauss 6137 v FIERLB
725 Er T, T1{fil% monoexponential 7,
T2 fitiix biexponential ZcPd#ic X <@EIEL 72 &
LT, TUH# & T2 v s filasto B h
KROFEFNZ, T2 s Bsr i3I E o 7K & &
BT 3 Lt LT3, Ly L, FEoBra-
unschweiger & @ Gd-DTPA % H v 72 £ B T2
T2 AL » & BN D KD BT KFF L
ThHDTR LW LTEY, M#ho T2
IS LTI E SIcHE gz s,
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